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(54) BATTERY PACK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To afford a uniform cooling effect to all secondary cells 
in the housing of battery pack designed to have them side by side in the housing and to 
lead cooling air just across them for cooling purpose. 

SOLUTION: This battery pack has, in each of a plurality of spaces encircled with a 
plurality of adjacent secondary cells 2, a passage regulation member 5 extending along 
them to define a cooling air passage with their peripheries. Downstream passage 
regulation members 5 have a large cross section taken just across the secondary cells 2 
than upstream passage regulation members 5. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] By passing the air for c ooling to the sense which puts side by side two or more rechargeable batteries (2) to the interior 
of a case (1), is constituted, and i ntersects perpendicular ly with the Innpit^Hina l direction o f these re.ch?rp r *h}f> fratteHec (2) In 
the group cell which cools the each second cell (2), in two or more space across which two or more rechargeable batteries (2) 
faced, respectively The passage specification-part material (5) which should be extended along with the longitudinal direction of 
a rechargeable battery (2), and should form the passage of the air for cooling between the periphery sides of a rechargeable 
battery (2) is arranged. It is the group cell characterized by having expanded the cross section in the cross section a cross section 
and the longitudinal direction of a rechargeable battery (2) cross at right angles from the passage specification-part material (5) 
by which the passage specification-part material (5) arranged at the lower-stream-of-a-river side was arranged at the upstream 
side. 

[Claim 2] The passage of the air for cooling formed in the interior of a case (1) of disposition of passage specification-part 
material (5) is a group cell according to claim 1 which the cross section is reducing whenever it passes passage specification-part 
material (5) toward a lower-stream-of-a-river side from an upstream side. 

[Claim 3] Passage specification-part material (5) is a group cell according to claim 1 or 2 which the space across which the wall 
of two rechargeable batteries (2) and a case (1) faced is made to estrange from the periphery side of these rechargeable batteries 
(2), and is arranged while the center section of the space across which four rechargeable batteries (2) faced is made to estrange 
from the periphery side of these rechargeable batteries (2) and it is arranged. 

[Claim 4] The passage specification-part material (5) by which two or more rechargeable batteries (2) were arranged by the 
space where the longitudinal direction is arranged by two or more steps in the two-dimensional orientation where it intersects 
perpendicularly, and it was inserted by four rechargeable batteries (2) is a group cell given in either the claim 1 which has the 
cross-section configuration which comes to combine a square, a rectangle, a hexagonal method, a triangle, cross, T typeface, a 
star, V typefaces, or these configurations, or the claim 3. 

[Claim 5] A group cell given in either the claim 1 by which the baffle (6) for preventing that the peripheral surface by the side of 
the upstream of two or more rechargeable batteries (2) located in the style of [ of the air for cooling ] the best is countered, 
respectively, and the air for cooling is equivalent to these rechargeable batteries (2) directly is arranged, or the claim 4. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the group cell which comes to annex two or more 
various rechargeable batteries, such as an alkaline battery represented by a nickel hydrogen battery, a Ni-Cd battery, the zinc 
nickel oxide battery, etc. and a nonaqueous electrolyte rechargeable battery represented by the lithium ion battery, to the interior 
of a case, and relates the cooling structure for preventing overheating at the time of the charge and discharge of these 
rechargeable batteries especially to a ******** cell. 
[0002] 

[Description of the Prior Art] In the conventional group cell, as shown in drawing 5 , the interior of a case (1) is made to estrange 
two or more rechargeable batteries (2) mutually, hold disposition is carried out, at the time of the charge and discharge of these 
rechargeable batteries (2), the air for cooling is passed to the sense which intersects perpendicularly with the longitudinal 
direction of a rechargeable battery (2), and the each second cell (2) is cooled with the cooling fan which carries out illustration 
ellipsis. Overheating of a rechargeable battery (2) is prevented by this. Moreover, the group cell which divided the interior of a 
case (1) to two or more cells with two or more rib walls is known that the cooling performance by the air for cooling should be 
improved (JP,9-86188,A). 
[0003] 

[Problem(s) to be Solved by the Invention] However, it is the process in which the air for cooling which flowed from one edge of 
a case (1) flows out of the other-end section of a case (1) in the conventional group cell as the arrow head shows to drawing 5 . It 
becomes the upstream and lower-stream-of-a-river side of the cross section of the passage of the air for cooling in two or more 
field R sandwiched by four rechargeable batteries (2) is also the same, and the same [ the rate of flow of the air for cooling which 
flows these fields ]. Moreover, the rate of flow of the air for cooling becomes the same similarly about two or more field S 
sandwiched by the wall of two rechargeable batteries (2) and a case (1). In addition, the arrow head in drawing 5 expresses the 
size and sense of the rate of flow in each point as a vector. Consequently, the heat transfer rate in the heat exchange with the air 
for cooling becomes the same also about the rechargeable battery (2) of what ** 

[0004] However, the air for cooling will carry out a heat exchange to these rechargeable batteries (2) in the process in which it 
flows from the rechargeable battery (2) by the side of the upstream towards the rechargeable battery (2) by the side of a lower 
stream of a river, and temperature will rise gradually. Therefore, although the heat exchange of the rechargeable battery by the 
side of the upstream (2a) is carried out to the low air for cooling of temperature and it is fully cooled, the heat exchange of the 
rechargeable battery by the side of a lower stream of a river (2b) will be carried out to the air for cooling to which temperature 
rose, and sufficient cooling effect is not acquired. Consequently, the temperature gradient which serves as an elevated 
temperature from an upstream side toward a lower-stream-of-a-river side is formed in two or more rechargeable batteries (2) in a 
case (1), and the rechargeable battery by the side of a lower stream of a river (2b) had in them the problem which deteriorates at 
an early stage rather than the rechargeable battery by the side of the upstream (2a). 

[0005] The purpose of this invention is offering the group cell by which the cooling effect uniform about all the rechargeable 

batteries in a case is acquired. 

[0006] 

[Means for Solving the Problem] In the group cell concerning this invention, to two or more space across which two or more 
rechargeable batteries (2) faced, respectively The passage specification-part material (5) which the passage specification-part 
material (5) which should be extended to the longitudinal direction of a rechargeable battery (2), and should form the passage of 
the air for cooling between the periphery sides of a rechargeable battery (2) was arranged, and was arranged at the 
lower-stream-of-a-river side From the passage specification-part material (5) arranged at the upstream side, the cross section in 
the cross section which intersects perpendicularly with the longitudinal direction of a rechargeable battery (2) is expanded. 
[0007] Since the passage cross section of the air for cooling which flows two or more fields across which two or more 
rechargeable batteries (2) faced will contract gradually toward a lower-stream-of-a-river side from an upstream side by 
disposition of passage specification-part material (5) according to the rechargeable battery of the above-mentioned this 
invention, the rate of flow of the air for cooling which flows these fields increases gradually, and this air for cooling that it 
accelerated is sprayed on the periphery side of a rechargeable battery (2). By this, the heat transfer rate between the air [ in a 
periphery side in the direction of the rechargeable battery (2) by the side of a lower stream of a river ] for cooling becomes large 
from the rechargeable battery (2) by the side of the upstream. Therefore, though the air for cooling carries out a temperature rise 
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in the process in which it flows from the rechargeable battery (2) by the side of the upstream to the rechargeable battery (2) by 
the side of a lower stream of a river, the amount of heat exchanges is maintained by abbreviation regularity by increase of a heat 
transfer rate, consequently -- all the rechargeable batteries (2) in a case (1) -- abbreviation -- uniform temperature distribution 
will be realized 

[0008] Specifically, the space across which the wall of two rechargeable batteries (2) and a case (1) faced is made to estrange it 
from the periphery side of these rechargeable batteries (2), and it is arranged while the center section of the space across which 
four rechargeable batteries (2) faced is made to estrange passage specification-part material (5) from the periphery side of these 
rechargeable batteries (2) and it is arranged. By this, the rate of flow of the space across which four rechargeable batteries (2) 
faced, and the rate of flow of the space across which it faced by the wall of two rechargeable batteries (2) and a case (1) serve as 
an abbreviation identity, and the heat transfer rate in the periphery side of the each second cell (2) is equalized between the field 
which countered the surrounding rechargeable battery (2), and the field which countered the wall of a case (1). 
[0009] Moreover, specifically, two or more rechargeable batteries (2) are arranged by two or more steps in the two-dimensional 
orientation which intersects perpendicularly with the longitudinal direction, and the passage specification-part material (5) 
arranged by the space across which four rechargeable batteries (2) faced has the cross-section configuration which comes to 
combine a square, a rectangle, a hexagonal method, a triangle, a cross, T typeface, a star, V typefaces, or these configurations. 
By this, various flowing is made to occur to the aforementioned space, and a heat transfer rate can be adjusted to it. 
[0010] Furthermore, the peripheral surface by the side of the upstream of two or more rechargeable batteries (2) located in the 
style of [ of the air for cooling ] the best is specifically countered, respectively, and the baffle (6) for preventing that the air for 
cooling is equivalent to these rechargeable batteries (2) directly is arranged. Too much cooling operation to the rechargeable 
battery (2) of the best style position is effectively suppressed by this. 
[0011] 

[Effect of the Invention] According to the group cell concerning this invention, the cooling effect uniform about all the 

rechargeable batteries in a case is acquired. 

[0012] 

[Embodiments of the Invention] Hereafter, along with a drawing, it explains concretely about the gestalt of operation of this 
invention. In the group cell concerning this invention, as shown in drawing 1 , two or more rechargeable batteries (2) of D size 
(single) which becomes the interior of a case (1) from a nickel-hydrogen battery are contained, to this case (1) The air intake duct 
which has an air intake (3 1) to the both ends of the orientation which intersects perpendicularly with the longitudinal direction of 
a rechargeable battery (2) (3), The jet pipe (4) which has an air exhaust port (42) is connected, and the cooling fan (41) driven by 
the motor (43) is connected to the jet pipe (4). After the air for cooling taken in from the air intake (31) by the cooling fan (41) 
flows the interior of a case (1), it is discharged from an air exhaust port (42) outside. 

[0013] As a case (1) is shown in the drawing 2 and the drawing 3 , it consists of a bottom plate (1 1), a finish plate (12), dark 
room (13), and a backplate (14), the inflow section and the outflow section of the air for cooling which are shown by the arrow 
head are carrying out opening all over drawing, and an above-mentioned air intake duct (3) and an above-mentioned jet pipe (4) 
are connected to the double door regio oralis, respectively. Two or more rechargeable batteries (2) are connected in series six 
pieces, one cell unit is constituted, and this cell unit is arranged by upper-and-lower-sides [ two steps of], and right-and-left 5 
train. These cell units can be mutually connected by connecting fitting (15), and can take out now the occurrence power of 60 
rechargeable batteries (2) from the output terminal (17) of a positive/negative couple, and (18). In addition, the cell unit of two 
or more trains is held in the position mutually estranged by the attachment component which carries out illustration ellipsis. 
[0014] Moreover, four space inserted into the interior of a case (1) by the cell unit of four trains as shown in drawing 1 , The 
passage specification-part material (5) extended to the longitudinal direction of a rechargeable battery (2) and parallel makes it 
estrange from the periphery side of a rechargeable battery (2) to each of eight space across which the cell unit and case wall of 
two trains faced, and is arranged, and the both ends are supported at the wall of a case (1). These passage specification-part 
material (5) forms the passage of the air for cooling between the periphery sides of the each second cell (2), and the cross section 
in the cross section which intersects perpendicularly is expanding the longitudinal direction of a rechargeable battery (2) 
gradually towards a lower-stream-of-a-river side from the upstream side of the air for cooling. 

[0015] Furthermore, the peripheral surface by the side of the upstream of the top cell unit located in the interior of a case (1) in 
the style of [ of the air for cooling ] the best is countered, respectively, and the baffle (6) for preventing that the air for cooling is 
equivalent to these rechargeable batteries (2) directly is arranged. 

[0016] Drawing 4 expresses the size and orientation of the rate of flow of the air for cooling in each point inside a case (1) with a 
vector. The air which flowed into the case (1) like illustration flows the inside of a case (1), flowing being distributed and 
colliding [ collide with a baffle (6) and (6) first, and ] with a rechargeable battery (2) and passage specification-part material (5) 
further. Although the cross section of the each second cell (2) is the same, here Since the cross section of two or more passage 
specification-part material (5) located in a line along with the direction of flow of the air for cooling is being gradually expanded 
toward a lower-stream-of-a-river side from the upstream side The passage cross section of the air which passes through the near 
field of passage specification-part material (5) is extracted by passage specification-part material (5), and is contracting gradually 
toward a lower-stream-of-a-river side from the upstream side, and whenever it passes through the near field of passage 
specification-part material (5) by this, the rate of flow will increase. 

[001 7] The air which this rate of flow increased is sprayed on the periphery side of a rechargeable battery (2), will be in the 
strong turbulent flow status, and flows along the periphery side of a rechargeable battery (2). By this, the heat transfer rate in the 
periphery side of a rechargeable battery (2) increases toward the rechargeable battery (2b) of the lowest style from the 
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rechargeable battery (2a) of the best style, therefore -- although the temperature rise of the air which flows toward the 
rechargeable battery (2b) of the lowest style from the rechargeable battery (2a) of the best style is gradually carried out by the 
heat exchange with a rechargeable battery (2) -- increase of a heat transfer rate -- the amount of heat exchanges -- abbreviation - 
it is maintained uniformly and the uniform cooling effect is acquired by two or more rechargeable batteries (2) 
[001 8] Drawing 6 (a), - (e) drawing 7 (a) - (e) and drawing 8 (a) - (e), the drawing 9 (a), and (b) express the group cell which 
arranged the passage specification-part material (5) which has various cross-section configurations. This invention group cell B 
shown in what arranged the passage specification-part material of the hollow of the cross-section cross to which the cross section 
expands gradually this invention group cell A shown in drawing 6 (a) toward a lower-stream-of-a-river side from an upstream 
side, and this drawing (b) While the passage specification-part material of the hollow of a cross-section cross is arranged, this 
invention group cell C shown in that to which two by the side of the upstream made the cross section small, and two by the side 
of a lower stream of a river enlarged the cross section, and this drawing (c) This invention group cell D shown in what arranged 
the passage specification-part material of the cross-section square which the cross section expands gradually toward a 
lower-stream-of-a-river side from an upstream side, and this drawing (d) This invention group cell E shown in what arranged the 
passage specification-part material of the cross-section rhombus which the cross section expands gradually toward a 
lower-stream-of-a-river side from an upstream side, and this drawing (e) The passage specification-part material which has the 
cross-section configuration of the abbreviation cross which has a curved surface along the periphery side of a rechargeable 
battery (2), and the cross section expands gradually toward a lower-stream-of-a-river side from an upstream side is arranged. 
[0019] What arranged the passage specification-part material which this invention group cell F shown in drawing 7 (a) has the 
cross-section configuration which combined the cross and the square, and the cross section expands gradually toward a 
lower-stream-of-a-river side from an upstream side, This invention group cell H shown in what arranged the passage 
specification-part material of the cross-section triangle to which the cross section expands gradually this invention group cell G 
shown in this drawing (b) toward a lower-stream-of-a-river side from an upstream side, and this drawing (c) This invention group 
cell I shown in what arranged the passage specification-part material of cross-section convex type which the cross section 
expands gradually toward a lower-stream-of-a-river side from an upstream side, and this drawing (d) This invention group cell J 
shown in what arranged the passage specification-part material of V typeface gradually expanded toward a 
lower-stream-of-a-river side from an upstream side, and this drawing (e) arranges the passage specification-part material of the 
cross gradually expanded toward a lower-stream-of-a-river side from an upstream side. 

[0020] Moreover, this invention group cell L shown in what arranged the passage specification-part material of T typeface which 
expands gradually this invention group cell K shown in drawing 8 (a) toward a lower-stream-of-a-river side from an upstream 
side, and this drawing (b) This invention group cell M shown in what arranged the passage specification-part material of the star 
gradually expanded toward a lower-stream-of-a-river side from an upstream side, and this drawing (c) This invention group cell 
X shown in what arranged the passage specification-part material of the cross-section hexagonal method gradually expanded 
toward a lower-stream-of-a-river side from an upstream side, and this drawing (d) The passage specification-part material of the 
cross-section square gradually expanded toward a lower-stream-of-a-river side from an upstream side is arranged, this invention 
group cell Yl shown in what arranged passage specification-part material also to the lower-stream-of-a-river side further rather 
than the rechargeable battery of the lowest style position, and this drawing (e) is arranged combining the passage 
specification-part material of cross-section convex type, and the passage specification-part material of a cross-section cross. 
[0021] Furthermore, this invention group cell Y3 which shows this invention group cell Y2 shown in drawing 9 (a) in what 
arranged the baffle to the rechargeable battery of the best style position of the above-mentioned this invention group cell A, and 
this drawing (b) While arranging combining cross-section convex type passage specification-part material, the passage 
specification-part material of a cross-section triangle, and the passage specification-part material of the abbreviation cross which 
has a curved surface along the periphery side of a rechargeable battery, a baffle is arranged to the rechargeable battery of the best 
style position. 

[0022] These group cells and the example group cells Z1-A3 of a comparison shown in drawing 9 (c), (d), and (e) were produced 
that the effect of the above-mentioned this invention cells A-Y3 should be proved, the charge-and-discharge cycle examination 
was performed, and the temperature of the each second cell was measured. The thing and the example group cell Z3 of a 
comparison by which the thing and the example group cell Z2 of a comparison by which the example group cell Zl of a 
comparison arranged the passage specification-part material of cross-section regularity arranged only the baffle have not 
arranged what ** of passage specification-part material and a baffle, either. In addition, the thermo sensor attached in the center 
section of the each second cell performed the thermometry. Moreover, the flow rate of the air for cooling was set as 3/min 0.3m. 
When the charge and electric discharge for 10 minutes were repeated by 10A and the maximum temperature and minimum 
temperature of 8 hours after were measured, the result shown in Table 1 was obtained. 
[0023] 
[Table 1] 
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[0024] As shown in Table 1, in this invention group cells A-Y3, the maximum temperature of a rechargeable battery is stopped 
by less than 38 degrees C, and it turns out that the cooling effect bigger than the example group cell of a comparison of what ** 
is acquired. The degradation accompanied by a charge-and-discharge cycle is suppressed by this. Moreover, in this invention 
group cells A-Y3, the difference of a maximum temperature and the minimum temperature is suppressed by less than 8 degrees 
C, and it turns out that the uniform cooling effect is acquired by two or more rechargeable batteries. The variation in the property 
of the each second cell which originates in the temperature gradient in a group cell by this is suppressed. 
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